We previously showed that PI4Kβ, encoded by the sitol trisphosphate (IP3) to the IP3 receptor (IP3R) [3] , gene four wheel drive (fwd), is required for spermatoyet no clear role in cytokinesis has been established cyte cytokinesis [8] , implicating the PI pathway in this for the precursor of IP3, phosphatidylinositol 4,5-bisprocess. We used green fluorescent protein (GFP) fuphosphate (PIP2). Here, using transgenic flies exsions to PH domains that specifically bind PI(4)-phospressing PLC␦-PH-GFP, which specifically binds PIP2 phate (PI4P), PIP2, or PI(3,4,5)-trisphosphate (PIP3) to [4-6], we identify PIP2 in the plasma membrane and determine their localization during cleavage. Exprescleavage furrows of dividing Drosophila melanogassion of these fusion proteins had no effect on the kinetter spermatocytes, and we establish that this phosics of cytokinesis, although PLCδ-PH-GFP, which binds pholipid is required for continued ingression but not PIP2, caused a weak cytokinesis defect (see below). for initiation of cytokinesis. In addition, by inhibiting PIP2, but not PI4P or PIP3, was present in the plasma phospholipase C, we show that PIP2 must be hymembrane of dividing spermatocytes. Distribution of drolyzed to maintain cleavage furrow stability. Using PIP2 was uniform across the entire membrane, includan IP3R antagonist and a Ca 2+ chelator to examine ing the cleavage furrow. In contrast, PI4P localized to the roles of IP3R and Ca 2+ in cytokinesis, we demonvesicular structures near the poles of the cell and PIP3 strate that both of these factors are required for cleavwas not concentrated on cellular membranes during age furrow stability, although Ca 2+ is dispensable for cleavage ( Figure S1 90% (300 M) of cells observed over this period (Figures 1B and 4B ). In the presence of Ca 2+ , 300 M Calcium Is Needed for Completion of Cytokinesis BAPTA-AM had no effect ( Figure 1B) , indicating that The effects of PIP2 hydrolysis are 2-fold: depletion of these cells take up Ca 2+ from the buffer during cleav-PIP2 from the plasma membrane and production of the age. In two of the cells treated at 10 M, cleavage was second messengers, IP3 and DAG. As IP3 stimulates reinitiated, but the furrows were again unstable and cyCa 2+ release from internal stores by binding IP3R on tokinesis failed. These results indicate that, as in zebrathe ER, we investigated the roles of IP3R and Ca 

